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$N=\{X,$ $Y,$ $K$ , ( )
, X , $Y$ , $K$ , $r$
$Y$ ( ) . X $L(X)$ ,
$0$ X Lo(X) . $u\in L(X)$ (
$)$ $D(u)$
( $y$ ) $:=-r(y)^{-1} \sum_{x\in X}K(x, y)u(x)$
$D(u):= \sum_{y\in Y}r(y)[du(y)]^{2}$
. X $D(N)$ . $u,$ $v\in D(N)$
$D(u, v):= \sum_{y\in Y}r(y)[du(y)][dv(y)]$
. $D(N)$ :
$<u,$ $v>;=D(u, v)+u(x_{0})v(x_{0})$




: $D(u,$ $v)$ .
, $D(N;x_{0})$ a ,
—– , ( )
$D_{0}(N)$ $g_{a}$ . 5 8 ,
$[$4$]$ , .
2. $D(N;x_{0})$ $k_{a}$
$a\in$ Xo: $=X-\{x_{0}\}$ , : $u\in D(N;x_{0})arrow u(a)$
,
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$u(a)=D(u, k_{a})$ $\forall u\in D(N;x_{0})$
( ) $k_{a}\in D(N;x_{0})$ .
1. $x\in X$ , $0\leq$ a(x) $\leq k_{a}(a)$ ([3] ) .
a/ka(a) :
$d(x_{0}, a):= \inf\{D(u);u\in L(X), u(x_{0})=0, u(a)=1\}$
, $d(x_{0}, a)=1/k_{a}(a)$ .
2 $a,$ $b$ $\lambda(a, b)$ , $Y$ $W$ $rW$
$a,$





. $\lambda(a, b)=d(a, b)^{-1}$ ([6] ).
1. 2 $a,$ $b\in$ Xo , $u_{ab}:=$ b–ka .
$v_{ob}:=[u_{ab}-u_{ab}(a)]/D(u_{ab})$
$d(a, b)$ , :
$\lambda(a, b)=\text{ _{}a}(a)-2k_{a}(b)+$ b $(b)$
2. 3 $x_{0},$ $a,$ $b$
$\lambda(a,$ $b)=\lambda(x_{0},$ $a)+\lambda(x_{0},$ $b)-2$ a $($ $)$
3. –$=$ .
– $ii^{7}$ , [1] .
3 Do $(N)$ $g_{a}$
$N$ , $a\in X$
$D(v,g_{a})=v(a)$ $\forall v\in D_{0}(N)$
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( ) $g_{a}\in$ Do $(N)$ . $g_{a}$ $a$ $N$
([7] ).
4. 2 $a$ , , : $=gb-g_{a}$ . $v_{ab}^{*}:=u_{ab}^{*}/D(u_{ob}^{*})$
:
$\rho(a,$ $b);=$ $inf\{$D $($ $)$ ; $u\in D_{O}(N),$ $u($ $)-u(a)=1\}$
4.
$\sum_{y\in Y}K(x,$ $y)w(y)=0$ $\forall x\in X-\{a$ , $\}$
$I(w):=- \sum_{y\in Y}K(a, y)w(y)=\sum_{y\in Y}K($ $, y)w(y)$
$w\in L(Y)$ $a$ $b$ ( ) , $F(a,$ $)$
. L2 $(Y;r):=\{w\in L(Y);H(w)<\infty\}$ $F(a,$ $)\cap$ LO $(Y)$
$F_{2}(a,$ $)$ , :
$d^{*}$ $(a$ , $)$ $:= \inf\{H(w);w\in F(a,$ $b),$ $I(w)=1\}$
$d_{0}^{*}(a, b):= \inf\{H(w);w\in F_{2}(a, b), I(w)=1\}$
$d(a, b)d_{0}^{*}(a,$ $)$ $=1$ ([6] ).
5. $\rho(a, b)d^{*}(a, b)=1$ . , $\tilde{w}:=-d(gb-g_{a})$ $d^{*}(a, b)$
.
6. $d^{*}(a,$ $)$ $=d_{0}^{*}(a, b)$ $d(g_{b}-g_{a})\in F_{2}(a, b)$
.
5. $\lambda(x_{0}, x)$
$f(x):=$ x(x) $=\lambda(x_{0}, x)(x\in X-\{x_{0}\}),$ $f(x_{0}):=0$ ,
.
$\triangle f(a):=-t(a)f(a)+\sum_{x\in X}t(x, a)f(x)$
$t(x, a):= \sum_{y\in Y}r(y)^{-1}|K(x, y)K(a, y)|(x\neq a)$ , $t(a, a):=0$
$t(a):= \sum_{y\in Y}r(y)^{-1}|K(a, y)|$
2




$\triangle f(x_{0})=\sum_{x\in X}t(x, x_{0})\lambda(x, x_{0})$
$\triangle f(a)=\sum_{x\in X}t(x, a)\lambda(x, a)-2$
, $N$ 2 $r=1$ , $t(x, a)=1,$ $\lambda(x, a)=1/2$
,
$\triangle f(x_{0})=2$ , $\triangle f(a)=0(x\neq a)$
, $N$
$\sum_{x\in X}\triangle u(x)=0$ $\forall u\in L(X)$
, 7
8. $N$ :
$\sum_{a\in X}\sum_{x\in X}t(x, a)\lambda(x, a)=2|X|-2$
, $|X|$ X .
Foster ([5], 2.11 ) .
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